Source of material 2,3-Bis(3'-methylthiophene-5'-carbaldehyde-2-yl)thiophene was synthesizedb yt wo stepr eactions. Firstly,2 ,3-dibromothiophene coupled with (3-methylthiophen-2-yl)magnesium bromide by aconventional Kumada coupling reaction generated 2,3-bis-(3'-methylthiophene-2-yl)thiophene [1] [2] [3] [4] [5] . Secondly, 2,3-bis(3'-methylthiophene-2-yl)thiophene was formylated under standard Vilsmeier-Haack conditions and yielded the target compound, 2,3-bis(3'-methylthiophene-5'-carbaldehyde-2-yl)thiophene [6] [7] [8] . Colourless crystals suitable for X-ray diffraction were obtained by slow evaporation of the petroleum ether solution at room temperature.
Source of material 2,3-Bis(3'-methylthiophene-5'-carbaldehyde-2-yl)thiophene was synthesizedb yt wo stepr eactions. Firstly,2 ,3-dibromothiophene coupled with (3-methylthiophen-2-yl)magnesium bromide by aconventional Kumada coupling reaction generated 2,3-bis-(3'-methylthiophene-2-yl)thiophene [1] [2] [3] [4] [5] . Secondly, 2,3-bis(3'-methylthiophene-2-yl)thiophene was formylated under standard Vilsmeier-Haack conditions and yielded the target compound, 2,3-bis(3'-methylthiophene-5'-carbaldehyde-2-yl)thiophene [6] [7] [8] . Colourless crystals suitable for X-ray diffraction were obtained by slow evaporation of the petroleum ether solution at room temperature.
Experimental details
Hydrogen atomswere placed geometrically and refined using a riding model with d(C-H) =0.93 Å(aromatic), 0.96 Å(-CH 3 ). U iso (H) =1.2 U eq (C) for CH groups or U iso (H) =1.5 U eq (C) for -CH 3 groups. The central thiophene ring was disordered over opposite direction and overlapped each other with site occupation factors of 0.5 and 0.5. Discussion 2,3-Bis(3'-methylthiophene-5'-carbaldehyde-2-yl)thiophene shows photochromic activity with the tow side thiophene rings configuring anti-parallel conformation. The distance between the reactive carbon atoms( C4 i1 and C4 i2 , i1:0 .5+x,0 .5-y,1 -z , i2: 1.5-x,0.5-y,0.5+z)isestimatedtobe3.69Å.Itisshorter than thedistance(4.2 Å) definedbyIrieand co-authors, which is an experience rule for determining thesolid photochromic activity of diarylethene derivatives [9] . Upon irradiation of the crystal withUVlight (254 nm), the colour of crystal turns to yellow gradually. Photo-induced conrotatory cyclization reaction occurr betweenthe twoanti-paralleled thiophene rings. The ring closed isomer shows an expanded p conjugated system with respect to the ring-opened isomer, and thus lead to enhanced absorbance in the visible region. The yellow colour can be bleached by irradiation of visible light (>400 nm). The cycles betweencolourand colourless in crystal state can be repeated by alternated irradiation of UV (254 nm)and Visiblelight (>400nm) withouto bservabled egradation.T he photochromic property in crystallinestate is similar to that in solution. It should be noted that the photo-induced conrotatory cyclization reaction in solid state is more effective than that in solution due to the uniformly anti-parellel configured molecule array promoted by inter-molecularweakinteraction. 
